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In Table 3 ) and calculated log D (taken from Supplementary Table 5 ). C. Absorbance spectra of carboxy-SiR700 in different water dioxane mixtures. The percentage of water in the mixture in given in the legend.
Supplementary Figure 4.
Wide field and confocal imaging of SiR and SiR 700 probes. A. and E. Confocal images of human primary fibroblasts stained with corresponding SiR-and SiR700-actin probes respectively. B. and F. Confocal images of human primary fibroblasts stained with corresponding SiR-and SiR700-tubulin probes respectively. C. and G. Wide field fluorescence microscopy image of U2OS cells expressing nuclear localized SNAP-tag labelled with 5 µM O 6 -benzylguanine (BG) SiR and SiR700 respectively. D. and H. Confocal images of human primary fibroblasts stained with corresponding SiR-and SiR700-lysosome probes, respectively. Probes images in red overlaid with Hoechst 33342 (0.1 µg / ml) nuclear staining. Cells stained with SNAP-tag substrates were washed twice with growth medium and incubated for 1 h at 37°C in the growth medium before imaging. No washing before imaging applied for the cells stained with 2 µM tubulin, actin and lysosome probes in growth medium for 1 h at 37°C. Scale bar 10 µm. Supplementary Figure 6 . Two-colour confocal microscopy using SiR and SiR700 probes. A. Microscopy setup used for imaging SiR and SiR700 simultaneously with single laser excitation. B. Example of two colour microscopy of primary human fibroblasts stained with 1 µM SiR-lysosome, 0.5 µM SiR700-tubulin probes at 37°C for 2 h before imaging. No washing was applied to cells. Two raw data channels are shown. Crosstalk between SiR and SiR700 channels could be eliminated by simple channel subtraction. Coefficient A is selected empirically. No washing was applied to cells. Scale bar 10 µm. Figure 7 . Performance of SiR700-tubulin probe in superresolution microscopy. A. SIM microscopy images of living human primary fibroblasts stained with 2 µM SiR700-tubulin for 1 h at 37°C in growth medium, media replaced to fresh and imaged of NIKON N-SIM microscope. B. STED microscopy images of human primary fibroblasts stained with 2 µM SiR700-tubulin probe for 1 h at 37°C in the growth medium used. Medium changed to no probe containing medium just before imaging. C. Apparent microtubule diameter in living human primary fibroblasts imaged with SIM or STED microscopes. Data presented as mean ± standard deviation. Scale bars 5 µm. D. Intensity line profile across microtubules on image A. E. Intensity line profile across microtubules on image B. Dashed line in the images indicates line profile location. Figure 8 . Performance of actin probes in stimulated emission depletion (STED) microscopy. A. and B. STED microscopy images of primary rat hippocampal neurons stained with 100 nM actin probes for 1 h at 37°C in the growth medium. Medium changed to no probe containing medium (ACSF) just before imaging. 775 nm STED laser was used for SiR and 810 nm STED laser was used for SiR700. Scale bars 1 µm. C. Measured interval between actin rings in the axons of primary rat hippocampal neurons. Data presented as mean ± standard deviation. Relative Intensity as a function of frame number of live NIH-3T3 cells stained with 0.5 µm SiR-actin (blue line) or SiR700-actin (red line) for 1.5 h. The cells were washed 3 times with fresh medium before imaging. C. Confocal images showing the intensity of the SiR-probe signal after the 1st frame and 100th frame for the probes SiR-tubulin, SiR700-tubulin, SiR-actin and SiR700 actin. Scale bar 10 µm. Typical gradient was from 10% to 90% B within 30 min with 20 ml/min flow.), respectively. After lyophilization of HPLC purified compounds, the solid residue was generally dissolved in dry DMSO and the concentration of the SiR-derivatives was measured by UV-Vis spectroscopy in PBS containing 0.1% SDS, using a molar extinction coefficient of 100'000 M -1 cm -1 at 652 nm for SiR of 100'000 M -1 cm -1 at 689 nm for SiR700.
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Supplementary Scheme 1. Carboxy-SiR700 3: (a) i) 2, tBuLi, THF -78°C. ii) 1, THF -78°C to r.t. iii) 6M HCl, 80°C.
Carboxy-SiR700 3
In an argon-flushed flask fitted with a septum cap, compound 2 1 (250 mg, 0.68 mmol, 5 eq.) was dissolved in dry THF (5 ml) and cooled at -78 °C. A 1.6 M solution of tert-BuLi (350 µl, 0.55 mmol, 4 eq.) was slowly added dropwise and the solution was stirred at the same temperature for 30 min. Compound 1 2 (48 mg, 0.14 mmol, 1 eq.) in dry THF (5 ml) was added dropwise via a syringe at -78 °C. The solution was allowed to warm to room temperature and stirred for 3 h. 0.1 N HCl was added to the cooled reaction mixture (ice bath), then saturated NaHCO 3 aqueous solution was added. The aqueous phase was extracted with CH 2 Cl 2 (3 x), and the combined organic phase was washed with brine, dried over Na 2 SO 4 , filtered and evaporated to afford a blue-green sticky solid. it was dissolved in 6 N HCl aq. (2 ml) and MeCN (1 ml), and stirred at 80 °C overnight. After cooling to room temperature, the solution was added to saturated NaHCO 3 aqueous solution (50 ml) and 0.1 N HCl aqueous solution to adjust the pH (1-2), and extracted with CH 2 Cl 2 (3 x). The combined organic phase was washed with brine, dried over Na 2 SO 4 , filtered and evaporated.
The residue was purified with HPLC using a JASCO PU-1587 system to obtain 3 as a 
In vitro characterization of the probes
In vitro tubulin polymerization assay Fluorescence emission was detected at 430 nm while exciting at 350 nm. The excitation and emission bandwidth for all measurements was set to 20 and 10 nm, respectively. During acquisition the temperature was set to 37 °C. All samples were prepared in duplicates and fluorescence was measured over 90 min (one measurement each minute) until a stable signal was achieved. The lowest value of each data set was normalized to 1. Obtained polymerization curves were analyzed using GraphPad Prism 6.0 version and fitted to a model describing plateau followed by one phase exponential association:
considering that ! is the time at which tubulin polymerization begins, ! is the average value up to time ! , plateau is the value at infinite times and is the rate constant.
In vitro actin polymerization and depolymerization assay
The influence of the probes on the rate of actin depolymerization was assessed using a commercial actin polymerization fluorescence assay kit available Obtained polymerization and depolymerization curves were fitted using GraphPad Prism 6.0. Polymerization curves were fitted to the model describing "plateau followed by one-phase association": Equation shown below:
considering that ! is the time at which actin polymerization begins, ! is the average value up to time ! , plateau is the value at infinite times and is the rate constant. Depolymerization curves were fitted to the model describing "two-phase decay":
considering that ! is the value when (time) is zero, plateau is the value at infinite times, !"#$ and !"#$ are the two rate constants and is the fraction of the span (from ! to plateau) accounted for by the faster of the two components. Measurements of UV absorbance spectra in water-dioxane mixtures Solutions of 5 µM carboxy-SiR700 in water-dioxane mixtures containing 0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% and 100% of dioxane (by volume) were prepared. The absorbance spectra were recorded using a SpectraMax Gemini (Molecular devices) plate reader using polypropylene 96-well pates in 5 nm steps.
The spectra were integrated from 450 to 750 nm using GraphPad Prism 6.0.
Normalized integrals were plotted against dielectric constant of water-dioxane mixture.
Estimation of activity of SNAP-tag substrates
Two separate solutions were prepared in the reaction buffer (80mM Na 2 HPO 4 , 20mM NaH 2 PO 4 , 100mM NaCl, 2 mM 2-merkaptoethanol, 0.1 mg/ml BSA, pH7. Table 4 ). Substrates were stocked as DMSO solutions and purified SNAP-tag protein was stored at -20°C in storage buffer (80mM Na 2 HPO 4 , 20mM NaH 2 PO 4 , 100mM NaCl, 50% glycerol, 2 mM 2-merkaptoethanol, pH7.3).
Final reaction mix contained <1% DMSO and <5% glycerol. After mixing two initial solutions, 20 µl of aliquots were withdrawn at specific time points and supplemented with 10µl of stop buffer composed of protein electrophoresis loading dye 6x containing 5 mM O 6 -benzylguanine. These aliquots are incubated for 5 minutes at 95°C before loading a gel. Time points at which reaction was stopped are the following: 60, 120, 300, 600, 1200, 1800, 2400, 3600, 7200 seconds. For data acquisition and data analysis, we used the software SymPhoTime 64 (PicoQuant). Typically, the overall decay of the image (sum of the photon counts of all the pixels, N>3x10 6 photon counts) were fitted using an n-exponential reconvolution model, Photostability measurements NIH-3T3 cells were stained with SiR-actin, SiR700-actin, SiR-tubulin, or SiR700-tubulin (500 nM, 1,5h) washed 3 times with fresh medium and imaged on a laser scanning confocal microscope (Leica TCS SP8 X) microscope. Excitation was performed at 640nm using high laser power to enhance the bleaching rate (40% laser intensity for tubulin probes and 20% laser intensity for actin). 100 successive frames were recorded on a single plane. After background correction, the normalized intensity of each frame was plotted against the frame number.
Manipulation of cells
Preparation and maintenance of cells 
Description of microscopy setups
Wide field microscopes Alternatively, we used a commercial Leica SP8 gSTED 3X (Leica, Germany)
inverted microscope equipped with a HC PL APO STED 100x/1.40 OIL objective and a 775 nm STED laser. Images were taken using a 700 -1400 Hz bidirectional scanner, a pixel size of 10 -30 nm, a pinhole of 151.7 µm (1 AU) and a line averaging of 2 -3 lines. Fluorophores were excited by a white light laser set to 633 nm. If weak fluorescence of SiR700 was observed, the 670 nm laser could be used additionally. In this system, the fluorescence signal is detected using HyD detectors operating in standard mode, with time gating intervals of 0.3 -6 ns set to detection ranges of 650 -694 nm and 700 -750 nm for SiR and SiR700, respectively.
Processing and visualization of acquired images.
All acquired or reconstructed images were processed and visualized using Acquired SIM images were reconstructed with Nikon Nis-Elements 4.11. Line profiles were measured using the "straight line" tool with the line width set to 3 pixels. All profiles were fitted to Gaussian of Lorentz distributions using appropriate tools available on OriginPro 9 (http://www.originlab.com/).
General statistical analysis
All measured parameters were measured at least in duplicates and presented as mean with standard deviation or standard error range as well as sample size indicated. In vitro replicates are measured on different days using the same setup.
Each sample measured at least in technical duplicates. Cellular imaging experiments were performed at least twice on different days. Images at several different places of cell culture were acquired. If applicable, these parameters were indicated in the figure legends of the manuscript or supplementary information. Cell staining with probes was independently reproduced by the groups of S.W.H. and K.J..
